The poor physical health faced by people with mental illness has been the subject of growing attention, but there has been less focus on the issue of oral health even though it is an important part of physical health. This article discusses the two-way association between oral and mental health. In one direction, the prospect of dental treatment can lead to anxiety and phobia. In the other, many psychiatric disorders, such as severe mental illness, affective disorders, and eating disorders, are associated with dental disease: These include erosion, caries, and periodontitis. Left untreated, dental diseases can lead to teeth loss such that people with severe mental illness have 2.7 times the likelihood of losing all their teeth, compared with the general population. Possible interventions include oral health assessments using standard checklists that can be completed by nondental personnel, help with oral hygiene, management of iatrogenic dry mouth, and early dental referral.
The poor physical health faced by people with severe mental illness has been the focus of growing attention, particularly in relation to diabetes, cardiovascular disease, chronic lung disease, and cancer. 1 Less attention has been paid to the issue of oral health even though it is an important part of physical health 2 and is linked to many of the above chronic diseases. [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] Poor oral health can also affect eating, speech, and other social and psychological areas of life. 2 This paper reviews the association between psychological disorders and oral health and makes recommendations for management at the patient and system level.
Humans have 32 permanent teeth with surfaces named according to the direction in which the surfaces face ( Figure 1 ). Front teeth have 4 surfaces and back teeth have 5 because of the additional chewing (occlusal) area of posterior teeth (Figure 1 ). Each tooth is divided into the crown (the portion above the gum) and root (the portion within the gum) ( Figure 1 ).
Before the 17th century, medical care and dental care were more or less integrated. 13 Dentistry then emerged as a discrete discipline, separate from doctors, alchemists, or barbers, who regularly pulled teeth. By the late 19th century, dentistry was an independent profession in Great Britain and North America. 13 A strong interaction exists between oral health and mental health. In one direction, about one half of all dental patients experience some anxiety about their dental visits, and in some cases this leads to dental phobia, a form of specific phobia. 14, 15 Perception of dental pain may also be exacerbated by depression or anxiety, regardless of the degree of oral pathology. For example, burning mouth syndrome is a somatic symptom disorder in people with clinically healthy oral mucosa that is often associated with depression or anxiety. 16 In the other direction, psychiatric illness can lead to poor oral health, which is the focus of the present paper. People with mental illness, particularly severe mental illness, are at greater risk of oral health problems because of poor nutrition and oral hygiene; the heavy consumption of sugary drinks; comorbid substance misuse including tobacco, alcohol, or psychostimulants; and financial or other barriers to accessing dental care. [17] [18] [19] Dry mouth (xerostomia) is a major risk factor for oral health problems and is often compounded by opportunistic gingivitis as a result of nutritional deficiencies secondary to psychosis or anorexia nervosa. 20 Changes in salivary secretion due to parotid gland pathology have been described in patients with bulimia. 21 Finally, xerostomia may be a side effect of commonly used psychotropic medications, particularly those with anticholinergic effects. [21] [22] [23] The most common diseases that affect oral health are dental erosion, caries (tooth decay), and periodontal (gum) diseases. The end-stage of these is tooth loss, which can involve the whole dentition (edentulism). 14 Another possible consequence of the long-term neglect of dental health is oral cancer. 14 This is because oral cancer and dental disease share common risk factors such as alcohol, smoking, and, possibly, poor oral hygiene. 24 Lack of dental care means that potentially cancerous lesions are not identified. 14 
Erosion and Caries
Dental erosion or pathological wear on tooth surfaces is defined as loss of dental tissue without the involvement of bacteria. 22 This loss can be due to attrition (the action of one tooth grinding upon another, such as in bruxism), abrasion (where the surface is worn by another agent, such as a toothbrush), or erosion (where there is chemical dissolution of the tooth). 14 Risk factors for the latter include the consumption of large amounts of citrus fruit, soft drinks, and sports drinks as well as the presence of gastric reflux or frequent vomiting. The pattern of erosion is described by the direction in which the tooth surface faces ( Figure 1 ).
By contrast, dental caries is the result of bacterial action. 22 Organic acids produced by microorganisms in dental plaque cause demineralisation of enamel and dentin with cavitation of specific sites on the tooth surface. Caries is assessed by the number of decayed, missing, and filled teeth or surfaces (DMFT or DMFS). 25 In both, an increased score means greater decay. DMFS scores reflect damage to the surfaces of each tooth rather than counting the tooth as a single unit ( Figure 1 ). The maximum possible DMFT is therefore 32, while the maximum DMFS is 148: (12 front 
Gum Disease
Periodontal diseases occur only in the presence of dental plaque, and they begin with gingivitis. Signs include bleeding gums and pockets where the gums become detached from the teeth. Inflammation then spreads to the periodontal ligament, with destruction of connective tissues and surrounding (alveolar) bone. In more advanced disease, there is exposure of tooth roots with destruction of the periodontal tissue (periodontitis), at which point the disease is irreversible. 26 These symptoms and signs are often associated with halitosis (bad breath).
Eating Disorders
The association between eating disorders and oral health problems was initially reported in the late 1970s. 27, 28 The most common diagnosis is erosion due to acidic fruit and drinks, as well as the presence of gastric reflux or frequent vomiting. Between 35% and 38% of patients with eating disorders suffer from tooth erosion. 29 Patients with selfinduced vomiting (SIV) are most at risk, and wear is greatest on palatal surfaces ( Figure 1 ). 22, 30 In a meta-analysis of 10 studies (N ¼ 1112), patients with eating disorders had 5 times the odds of dental erosion compared with controls. In patients with SIV, the erosion rate was 7 times higher. 31 Dental caries is less common than erosion partly because patients with anorexia, in particular, are more prone to obsessional personality traits and therefore more fastidious in their oral hygiene. However, a meta-analysis of 4 studies showed that patients with anorexia had significantly more decayed, missing, and filled surfaces than controls. 31 Again, this was more of an issue with SIV. 30, 31 
Mood Disorders
Attrition commonly occurs in depression largely due to comorbid issues with smoking, alcohol, and bruxism. 29 High levels of tobacco and alcohol use can cause erosion through gastro-oesophageal reflux.
Patients with depression can develop caries, partly due to poor oral hygiene secondary to self-neglect and partly from xerostomia secondary to antidepressants. 32, 33 This again can be exacerbated by heavy caffeine and tobacco use. In addition, prostheses may no longer fit or may be lost. Poor oral health hygiene can result in total tooth loss. Using data from the Behavioural Risk Factor Surveillance System, a study of partial and full edentulism in U.S. adults showed that patients with depression were 20 to 30% more likely to have lost all their teeth. 34 Patients with bipolar affective disorder face additional problems. 33 In the manic phase, overzealous brushing or flossing may cause dental abrasion as well as mucosal or gingival lacerations. Lithium has been associated with xerostomia and stomatitis. 23, 33 
Severe Mental Illnesses
People with severe mental illnesses such as dementia and schizophrenia have increased decay and gum disease as a consequence of bacterial infection rather than erosion, attrition, or abrasion. The reasons are the same as for other psychiatric disorders. These include side effects of psychotropic medication like antipsychotics, antidepressants, and mood stabilizers. 35 Other contributions include barriers to dental care; alcohol, substance, and tobacco use; and diet, including the consumption of carbonated drinks. [17] [18] [19] People with severe mental illnesses in Western countries have DMFT scores of more than 20, of a possible maximum of 32. 36 However, DMFT scores in countries with non-Western diets such as Ethiopia and India are considerably lower. 37, 38 Surface (DMFS) scores (of a maximum of 148) show a similar pattern, with the highest score from Italy (88.6) 39 and the lowest (2.5) from India. 38 People with severe mental illnesses are more likely to have periodontal disease. In one study of psychiatric inpatients from Italy, 99% had gum diease. 39 Left unchecked, periodontal decease leads to the development of pockets where the gum retreats from the tooth. In one Australian study, 59% of psychiatric outpatients had at least moderate pockets. 40 In 3 further studies, 15% to 28% of inpatients had deep pockets. 39, 41, 42 In a meta-analysis of 4 studies, patients with severe mental illness were almost 50 times as likely to have periodontal disease (95% CI, 3.43 to 702; N ¼ 482). 43 The end-stage of both untreated dental caries and periodontal disease is tooth loss, which can involve the whole dentition (edentulousness). In a meta-analysis of 25 studies, people with severe mental illness had 2.7 times the likelihood of having lost all their teeth compared with the general community. 38 However, there was the suggestion that the presence of fluoride in drinking water helped to reduce the disparity between psychiatric patients and the general population. 44 
Implications
Forty years of data are available concerning the poor oral health of people with mental illness, yet it still remains a largely forgotten problem. Interestingly, no Canadian studies were found in 4 systematic reviews and meta-analyses of the topic. Even in countries with universal health care, coverage does not comprehensively include dental treatment. The move to care in the community may have had the unintended effect of reducing access to dental care, because many longstay psychiatric hospitals previously had visiting dental professionals. One study reported that the need for dental care was lower in a hospital that was described as having such a dental service. 45 Oral health has significant consequences for the quality of life of patients. Painful, unsightly dentition or ill-fitting dentures can exacerbate social withdrawal, isolation, and low self-esteem as well as cause problems with both speaking and eating. In addition, there is an association between dental disease, coronary heart disease, stroke, diabetes, and respiratory disease. [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] This is partly attributable to common risk factors such as tobacco or alcohol but also results because poor oral hygiene leads to intermittent bacteraemia and secondary immune complexes that result in inflammatory responses in arteries and distal organs. 12 For mental health clinicians, consideration of oral health should be part of a comprehensive assessment of people with severe mental illness. Standard checklists are available that can be completed by nondental personnel. [46] [47] [48] For instance, nursing care plans for hospital admissions should include the recording of factors known to cause oral ill health, such as psychotropic medication and tobacco or substance use, as well as the supply of tooth brushes and denture baths. 49 Following a patient's discharge to the community, case management should include the identification of and referral to dentists who are willing to see people with severe mental illness. The contribution of psychotropic medication to xerostomia should be considered, monitored, and managed. Patients should be asked whether their saliva seems decreased and whether they have any trouble swallowing, speaking, or eating dry foods. 50 Additional questions include the presence of lip dryness, cracking, halitosis, and mouth sores. 50 Closer collaboration between mental health clinicians and dentists is important to remove barriers to care, whether these are psychosocial or financial. A dentist may be the first clinician to suspect a diagnosis of eating disorder given the reluctance of some patients to present for psychiatric treatment. 20 Oral hygienists can help through education in the use of artificial salivary products (to address xerostomia), mouthwashes, and topical fluoride applications. Patients should be advised to reduce their intake of acidic drinks and citrus fruit as well as the use of alcohol and tobacco. Avoidance of caffeinated beverages reduces xerostomia, while sugar-free chewing gum helps to stimulate salivary flow. Frequent sips of water throughout the day also relieve symptoms. 33 Last, patients with eating disorders should avoid vigorous brushing after SIV because the softened, demineralised surface is more susceptible to abrasion. 51 Decision makers should consider providing free, accessible dental care for people with mental illness. An Australian example is the ''Dental as anything'' programme. 40 This is an assertive outreach collaboration between mental and oral health services whereby teams take mental and oral health services to hard-to-reach settings such as rooming houses and supported residential services. At a population level, tentative findings suggest that there is less of a gap in oral health between people with severe mental illness and the general population in areas where fluoride is present in the water supply. 44 Perhaps addressing the poorer oral health of marginalised sections of the community, such as those with severe mental illness, should be given greater prominence in the debate on fluoridation.
In conclusion, the increased focus on the physical health of people with severe mental illness should include consideration of oral health. Interventions should include help with oral hygiene, management of iatrogenic dry mouth, and early dental referral.
